Introduction
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Pseudomonas aeruginosa is a ubiquitous Gram-negative soil organism which thrives in diverse humid 27 environments and acts as an opportunistic pathogen. Around 8% of its unusually large and complex 28 genome is predicted to encode transcriptional regulators and two-component regulatory systems, Argonaute (Swarts et al., 2014), and CRISPR/Cas-mediated interference (Marraffini, 2015) . However, 48 to date, it has been unclear to what extent bacteria might possess immunity mechanisms analogous 49 to adaptive antimicrobial resistance systems, where bacteria would recognize a phage threat and 50 express a stress response to phage predation that would protect either the infected cell or its 51 nearby kin. 52 As true parasites, phages rely heavily on their host cell mechanisms for their reproduction. When 53 an obligately lytic phage injects its genome into the cytoplasm of a bacterial host, a molecular battle 54 for dominance over the cell ensues as phage mechanisms attempt to convert the host to a viral 55 metabolism conducive to phage production, while the host mechanisms work to exclude or inhibit 56 viral propagation. Lacking the ability to produce a temperate lifecycle, infection by obligately lytic 57 phages typically results in cell death and either successful or unsuccessful propagation of the phage. 58 Many have assumed that one of the primary ways in which phage dominate their hosts during a lytic 59 life cycle is to eliminate host transcription and transcripts, based on the example of T4 (Kutter et al., Table 2 ). The phages outlined in Table 1 To define the putative host-mediated P. aeruginosa PAO1 stress response to phage infection, we This volcano plot shows gene features that can be considered differentially expressed (Log 2 Fold Change >1 or <-1, and adj pvalue < 0.05) between the phage negative control and the late infections of phages LUZ19, YuA, 14-1, and PEV2 considered as a single condition. This highlights a putative host-mediated stress response to phage infection that is independent of phage-mediated manipulation of host gene expression. were not found to be differentially expressed. 
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PAO1 shows a BAPR response which potentially limits phage infection
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The two community-focused systems for defense against phage predation that we present, PQS- Similarly, we propose that the non-adaptive upregulation of amino acid catabolism that we observe could function to inhibit phage propagation.
Methods and Materials
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Strains and growth conditions Within the stress response we observe the downregulation of CrcZ, which would presumably liberate Hfq activity titration mediated by this sRNA. However, we also observe the downregulation of Hfq transcripts, and the total impacts of these two effects on Hfqregulated transcripts is similar to a ΔHfq-mutation. At the same time, microbiological evidence suggests that one of the many functions of Hfq may be useful as a phage defense, indeed phage 14-1 was notably observed to produce three fold more plaques on a ΔHfq-mutant as it does on its WT primary host. Remarkably, Hfq was first described and named as 20 of 21 
